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Discrimination of Nine Species of Uncaria (Rubiaceae), Original 
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The stem anatomy was carried out in nine species of Uncaria; U. rhyncho-phylla 
(Miq.) Miq., U. sinensis (Oliv.) Havil., U. macrophylla Wall., U. sessilifructus Roxb., 
U. laevigata Wall, ex G. Don, U. lancifolia Hutch., U. hirsuta Havil., U. wangii How, 
and U. scandens (Sm.) Hutch. These are original plants of Chinese natural medicine, 
Diao-teng-gou • Also, HPLC profiles of the compositions of alkaloids were 

investigated for these nine species. Among the nine species examined, U. wangii and 
U. scandens are nearly equal to each other not only in stem anatomy but also in HPLC 
profile. The other seven species are distinguishable by comparing such morphological 
characters as hairs on the stem and hook, the outline of transections of the stem, cu¬ 
ticle, epidermis, sclerenchymatous cells in the cortex, pith, etc. and HPLC profiles of 
the compositions of alkaloids. Uncaria hirsuta is similar to U. wangii and U. scandens 
in stem anatomy but is quite different in HPLC profiles. The present study suggests 
that accurate discrimination of the plant species is possible for Chinese natural medi¬ 
cine, Diao-teng-gou, based both on the stem anatomy and HPLC analysis. 

Key words: Uncaria, stem, anatomy, alkaloid, HPLC analysis 
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r^gSOiiJ (7 )Tp° (P^soo^iM) 

imm, 

X. 

7 iJ Xi: x:y 

Uncaria'^MW^M.^'^ X . f 0 

mm 1939 ) 

X'H, X 7 y Uncaria rhyncho- 

phylla (Miq.) Miq., U. sinensis (Oliv.) Havil. JL 
(Rubiaceae) (DMm t.^fX 

(a#, 

■?). tfz, 

1995) Xi±u. 

rhynchophylla (Miq.) Miq., U. sinensis (Oliv.) 
Havil., U. macrophylla Wall., U. hirsuta Havil., 
U. sessilifructus Roxb. CO 5 |fi ^ L T V ^ ^ . 

il|± (1933) 

mm ^ hi)7Z^fl (i^ 1956, 

1978, 

1994, it 1994, fpf^^l994, (,1^ 1995), ^ 

11(110 XyUM 

^ (How 1946, {^1956, Ridsdale 1978, 
H ^ §IJ 1982), Tfi X It U. rhynchophylla, U. 
sinensis U. macrophylla, U. lancifolia, 

U. hirsuta, U. sessilifructus, U. laevigata Wall, 
ex G.Don, U. scandens (Sm.) Hutch. 

d <0 1-2 ^<0 faP (2, 

Kt 'D ^ X X 7 t 

Al/Z L-X tS ^ (KliK h 1997, Sakakibara et al. 
1998, #11^.^ 1998), i^m§^(DMmK^fZ'D 
Xlt, 

SOot^li B ^ ^ LT ^ 4 0 

^, MMX I ximxm\&m tv^ ^ 

(Dii^X. X^X^Xlt, SlgtlcOBJtll^ltl 
9 tM 5 t/. rhynchophylla, U. sinensis, U. 
macrophylla, U. sessilifructus, U. laevigata, U. 
lancifolia, U. hirsuta, U. wangii How, U. 
scandens ^A-^L, ti ^ iElS^iSSOA'/£^l^ 

(2 (i HPLC / > ff^Jf ^# 

LAArS^ttfttA. 


Table U27J7LA. 

4H, m^£t'(Dwm-&xx^xm^mML 

fzii(DliZy)\y^X (Ridsdale 1978, 1956) ^ 

A, 3^0 b-A(2T, If 

$ltJ20 b, 

A Ail S t Af^, A > m t A it^fMx 7 a 

xvyxm^L, A^mMmxmmm^m 

^L, #fPcoA^ ^^ilteLA. 

HPLC5j'lr^#Aov^A(i, 

L, A(0 2g AtC 3^7 “Jk (20ml) ^1]\l 

Ar^Wr^tfttBL, SM (#lllb i998) bH 
tio^a^tTVWLC^B'tif^^titLA. Ai3,A 
W9S Ail V A^ii-fO-cofiEtlitiAA AAA Aif 
9S)A(0|i Ait XPJrMLX^X. 

IS m 

1. (Table 2, Figs. 1-3) 

1) Uncaria rhynchophylla (Miq.) Miq. 

Bf^fettiAWfeAMt^. AH^ABA 
^ABbt, 

db-2) ^ cOA'#v^A'A'/iiA'A ^ CO *() db-?). ^ 

mux^t 

'MSMMLXXX. ^itAmm, tl(il.5- 
4.5mm, ^cOttHif®4^AtP(OtIAo ^ o TV^ 
M(Dm^(Di-tMWh\M'^XfzWAtX 
cOg$A9-23mm. fij A A < § , #f 

AboAAAco^g'C, b§AA(i(J 
ii;^AsA^< . 

COlAnPJi, ApP (iAi@+0f0 

tP), At^AAAAtPcofIt:'IM$ Arv^/S. 
AAA lit, 3^ A 3^ y if $ A 5-20 

;tm, At^jS{±10.2/tmAittAj:htifV\ ^ 

A»AA)i~tfRtF^^Mt^. AAcoiAiJ 
AlilcO^ITOAb A ^ , Ifv^Tlf^iaiiA' 
SdAJt^A', E»AAfiat0^v\ 

(ARilJJ (7) AlililBgO^#«;|A(2Se^^^ 
^bAlAfiJ^aOitPA^, 
hfihXhifhh. XXA Afi/6^'Aii 

A^xAgiAAvAA 
<0 ^H®0 (± ± Alilllffl)j^l¥ CO3MIJJ (2, 5^7' gHg ^ 
(0 AM 10.111 A (2 (A b ti -?). A) tit la tf 



Table 1. Collection data of Uncaria species used in this study 
Localities 




Species 

Uncaria rhynchophylla 
Hidaka, Hidaka-gun, Wakayama Pref., Japan (fPf^lijl^HiSII^EIrftBT) 

Mogi, Nagasaki-city, Nagasaki Pref., Japan 

Owase-city, Mie Pref., Japan _ 

Amatsu-kominato, Awa-gun, Chiba Pref., Japan 
Yawatano, Ito-city, Shizuoka Pref., Japan 

Yawatano, Ito-city, Shizuoka Pref., Japan ) 

Nanchuan, Sichuan Prov., China (4’SE9jlI4'l^)llTti) 

Mt. Jinfoshan, Nanchuan, Sichuan Prov., China rtf^fAlLl) 

Renmin, Longhuazhen, Pingshanxian, Sichuan Prov., China (4'IlIIZ9JI|^')|f^llj!^'^^MAK) 
Dageng, Tuanlinmiaozuxiang, Junlianxian, Sichuan Prov., China 
Hoangpaoshan, Tongchengxian, Hubei Prov., China ('1='llI?4|4t^'aSi^!^^'S,li|) 

Uncaria sinensis 

Mt. Jinfoshan, Nanchuan, Sichuan Prov., China (4’|l|(Z9jl[#]tfil|Tfi'^"fAlU) 

Mt. Jinfoshan, Nanchuan, Sichuan Prov., China (4'|llIZ3jl|^''l%jl|TiT^'fi,LLl) 

Beichuanxian, Sichuan Prov., China (ff'|lllZ9JI|^'4bJl|lPr) 

Mt. Emeishan, Emei, Sichuan Prov., China ill) 

Uncaria macrophylla 

Songshan, Puwen, Xishuangbanna, Yunnnan Prov., China (4'111®!%^'® 

Puwen, Xishuangbanna, Yunnnan Prov., China (4 

Ganlanba, Jinghong, Xishuangbanna, Yunnnan Prov., China (4|llSl^4'lf3X)SlfiS’^WIK^) 
Youleshan, Jinghong, Xishuangbanna, Yunnnan Prov., China 
Laihe, Funingxin, Yunnnan Prov., China (4 
Uncaria sessilifructus 

Songshan, Puwen, Xishuangbanna, Yunnnan Prov., China 
Nannuoshan, Menghai, Xishuangbanna, Yunnnnan Prov., China 
Dadugang, Jinghong, Xishunagbanna, Yunnnan Prov., China 
Senlingongyuanlu, Simaoxian, Yunnnan Prov., China 
62Yiyuanlu, Simaoxian, Yunnnan Prov., China (4 62 

Uncaria laevigata 

Songshan, Puwen, Xishuangbanna, Yunnnan Prov., China (4[llS4i^'HA)iSlflWJtl&lll) 
Uncaria lancifolia 

Daweishan, Pingbian, Yunnnan Prov., China (4IlISl^#^)iS!^AlilLLl) 

Yadongxiang, Debaoxian, Guangxi, China (411I)A® 

Fadouxiang, Xichouxian, Yunnnan Prov., China (4|l|®l%^'ffittWr'/4-4'IS^) 

Uncaria hirsuta 

Suiboxiang, Longzhouxian, Guangxi, China (4I1I)A® S InE'S'jiiPrTE b 
Kejiaxiang, Longzhouxian, Guangxi, China (411]l£®S'/nIX®)i'ltir#¥^l^) 

Nazhangxiang, Ningmingxian, Guangxi, China (4 § ip 

Uncaria wangii 

Songshan, Puwen, Xishuangbanna, Yunnnan Prov., China 

Manzhuang, Mengla, Xishuangbanna, Yunnnan Prov., China (4|llS]%^'®A./Sll^JtliB*l±) 
Simaoxian, Yunnnan Prov., China (4|lISl%#-®^lPr) 

Uncaria scandens 

Nannuoshan, Menghai, Xishuangbanna, Yunnnan Prov., China 


Coll. Date 

Voucher No. 

1980.2.20 

32446 

1982.3.29 

6891 

1968.2.9 

847 

1989.11.29 

34467 

1994.8.5 

13625 

1995.6.12 

14297 

1982.6.20 

23064 

1996.8.15 

39643 

1996.7.10 

39655 

1996.7.15 

39653 

1996.11.23 

40681 

1995.9.20 

14379 

1996.8.15 

39637 

1996.8.6 

14977 

1996.10.8 

15200 

1994.12.17 

38175 

1994.7.7 

13477 

1995.2.24 

39418 

1995.5.30 

39413 

1996.8.2 

39338 

1994.12.17 

38176 

1995.2.24 

39570 

1995.5.31 

39571 

1995.5.31 

39577 

1995.6.1 

39579 

1994.12.17 

38177 

1996.3.18 

39368 

1996.8.8 

39641 

1996.9.22 

39639 

1996.7.20 

39633 

1996.7.21 

39635 

1996.7.23 

39651 

1994.12.17 

38178 

1996.10.10 

39647 

1996.5.23 

39381 

1996.5.25 

39387 


Voucher specimens are deposited in the herbarium of Tsumura Central Research Laboratories. 
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Table 2. Morphology and anatomy of Uncaria stems and hooks 



U. rhynchophylla 

{/. sinensis 

U. macrophylla 

U. seessilifructus 

U. laevigata 

U. lancifolia 

U. hirsuta 

U. wangii 

U. scandens 

Stem and Hook 

Color 

reddish brown 

yellowish brown 

grayish brown ~ 

greenish brown 

grayish brown ~ 

greenish brown ~ 

grayish brown ~ 

greenish brown ~ 

greenish brown ~ 


dark reddish brown 
or dark violet 

reddish brown 

dark reddish brown grayish brown 
or greenish brown 

brown 

(greenish brown) 

light reddish brown 

dark brown 

reddish brown 

dark grayish brown 
(reddish brown) 

Surface 

lustrous or 
not lustrous 

not lustrous 

not lustrous 

not lustrous 

not lustrous 

not lustrous 

not lustrous 

not lustrous 

not lustrous 

Hair 



+ 

multicellular 

unicellular 

unicellular 

+ 

unicellular 


+ 

multicellular 

unicellular 

+ 

multicellular 

unicellular 

+ 

multicellular 

unicellular 

Stipule 

deciduous 

persistent or 
deciduous 

deciduous or rarely 
persistent 

deciduous 

deciduous 

deciduous or 
persistent 

deciduous or rarely 
persistent 

deciduous or rarely 
persistent 

deciduous or rarely 
persistent 

Shape 

deeply bilobed 

entire 

deeply bilobed 

deeply bilobed 

deeply bilobed 

deeply bilobed 

deeply bilobed 

deeply bilobed 

deeply bilobed 

Stem 

Diameter (mm) 

1.54.5 

1.54.6 

1.5-6.7 

1.5-5.1 

1.54.5 

1.5-6.0 

1.5-4.8 

1.54.8 

1.5-4.6 

Outline of transection 

square 

square to angular 

square 

square 

square 

angular, winged 

square 

square 

square 


Cuticle 

Surface 

smooth 

smooth 

toothed 

remarkablly toothed 

toothed 

smooth 

smooth 

smooth 

smooth 

Thickness (pm) 

5-10.2-20 

2.5-9.7-15 

2.5-4.7-15 

5-9.3-17.5 

2.5-7.5-10 

2.9-5.2-6.2 

1.3-3.54.5 

1.54.5-5.8 

2.04.3-7.5 

Epidermis 

one layered 

one layered 

one layered 

one layered 

one layered 

one layered 

one layered 
multiple 

one layered ~ 
multiple 

one layered ~ 
multiple 

Epidermal cell 

Diameter, tangential direction 

12.5-23.5-42.5 

10.0-22.5-47.5 

7.5-17.6-40 

7.5-16.3-37.5 

12.5-17.1-27.5 

23.1-29.4-39.1 

14.8-25.3-39.0 

7.5-19.5-35.4 

12.5-20.0-35.0 

radial direction 

10.0-13.8-17.5 

7.5-12.0-20.2 

5.0-10.5-20.0 

7.5-14.8-20.0 

5.0-10.1-15.0 

17.7-23.4-29.9 

10.0-11.8-15.0 

4.3-14.2-25.0 

7.5-12.9-22.5 

ipm) 

Sclerenchymatous cells in 

- 

- 

- 

+ 

- 

- 

- 

- 

- 

cortex 

Fiber cells in pericycle 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Diameter, tangential direction 

10.0-27.5-61.5 

12.2-26.4-40 

7.5-25.945.0 

10.0-27.2-42.3 

7.5-23.5-38.9 

5.5-19.8-36.5 

12.1-22.3-35.3 

9.4-26.3-35.0 

16.1-29.9-48.0 

radial direction 

5.0-16.2-34.9 

5.0-14.9-25.0 

5.0-15.942.5 

5.0-16.8-25.0 

7.5-15.3-24.7 

5.0-13.3-23.3 

7.1-13.9-21.0 

6.5-19.0-36.4 

8.6-21.0-37.5 

(//m) 

Fiber cells in phloem 

+, — 

- 

+ 

+ 

+ 

+ 

+ ,(-) 

+. { “) 

+ .(-) 

Diameter, tangential direction 

5.0-16.1-25.0 


7.5-16.9-42.5 

5.0-13.8-27.5 

7.5-13.3-20.0 

9.9-19.0-27.1 

11.0-17.2-24.9 

7.5-16.9-32.3 

10.0-17.0-25.0 

radial direction 

5.0-12.5-25.0 


7.5-13.6-25.0 

5.0-11.5-22.5 

5.0-11.4-20.0 

7.6-12.6-17.3 

7.5-14.8-30.0 

4.9-12.9-27.5 

5.0-11.4-15.0 

( 4 m) 

Hollow in pith 

- 

- 

+ 

- 

- 

- 

- 

- 

- 


4 ^ 

Ol 
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U. rhynchophylla U. sinensis U. macrophylla 


U. sessilifructus U. 



U. hirsuta 


U. wangii 


U. scandens 


Fig. 1. Stems with hooks in nine species of Uncaria. Scale bars = 1cm. 


2) Uncaria sinensis (Oliv.) Havil. 

s R IJ ~ ^ M L, 

tf, 1.5-4.6 mm, 

10-24 mm. 

^2 40 -60° 

U. rhynchophylla ^ 1^ 

2.5-10 pm, pm-^'Mt^-^t 

L)?v\ 


^2{±«itiEB»;6^'jmt2@s^ij'r^. mm(Dm 

§^^i'2ll| LT^i U. rhynchophylla h. 

X'hh. 

3) Uncaria macrophylla Wall. 

ij ~ 0f ^ (i 

mn& 

t5{i 1.5-6.7 mm, ^0 

^P? ff ffl b/211^55* t 7:(7)g $ {i 

10-30 mm. 

50°-70°(D'^lty:^\zM <. 

J^{±jttl® b •?). ^i^{il)l't:', ^-f- 

pm, TO{[t'e{±4.7 pmTi01^Zi:t L^V\ ^ 




























































































































U. sessilifructus 


U. laevigata 


U. lancifolia 


U. hirsuta 


U. wangii 


U. scandens 


Fig. 3. Anatomical illustrations of transections of Uncaria stems. Scale bars = 50 lira, ca, clustered crys¬ 
tal of calcium oxalate, cd, sand crystal of calcium oxalate, co, collenchymatous cell, cu, cuticle, ep, epi¬ 
dermis. epm, multiple epeidermis. h, unicellular hair, hm, multicellular hair, prf, fiber cells in pericycle. 
rs, resinous substance, sc, sclerenchymatous cell, sta, starch grain. 


* n , Rv>-cjf 

L, WSW i: i «**sa«.»6 ti 

aiai*iwftt;p^LTi±±ie2iiiii»iB] 


4) Uncaria sessilifructus Roxb. 

1.5-5.1 mm, 
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^ "^'(7);^$ Ji 10-25 mm. 

< . 

2.5-17.5 jum, 9.3 nmX'MtKltL 

m\ m 

immm^nm l, ^iiit 

'fUnbhfi^. 

5) Uncaria laevigata Wall, ex G.Don 

!l ^^HiJ —life t ti\z%%M 

fe^ML, ^^t:, 7ferK^^'^v\ 

fSJi 1.5-4.5 mm, ^CO^MM 


fiJ{±,#f^T[p]j 


'.^y fix Mi 

X40°-50°(XMl^X 


< 


f 15 ^ ff ffl L /c S15 11:' (77 - 


1:$ (i 10-23 mm. 
M ^ T ^ 


fij {± ^ < ffl II ^ IS ^ 
60°-80“(7):^^'e^m^< . 

momwJiMKAP^^^'^^nsMMx, fe 

ja(77 43^g|5{i75^;^ 

, )f$f±2.5-l0 
jam, ^i^ft{i7.5 fjimX\W^tXltLX^X^W-^\ 

«t2se^ij L, X i ^ 

tiX. «P^WI^t2MLT{i|t!ilII:fit?[WIIi 
X^^. fzfzL, ||fe(7)|ltIM|^g{±#» 

6) Uncaria lancifolia Hutch. 

^ r/f ij (7) ii It H fe - H fe ^ M 

L, ^^X, ^IHSpI5^22 

lim^XW^M-^^X'X, mi 1.5-6.0 mm, 
S(77a»fffif|^*§^(7)tI{iot oTV^^. flj0 
fiffl 1^-e^T)^$ (i 
10-25 mm. 13:^^1512 


^(Dmw}iimM^x,Mximii^xx. ^ 
(7)i7^fl5|ili(7)|iJt (ijtnil h WIMX^X . 
{±lli, yli^hx, ]¥${i2.9-6.2 

jam, jamXinXltLM^U ^ 

&mm {i - IIR ^^xmm xitix^x. 

X(D\Hmx>ximit: 

Xnm L , tm R < 

b (5i?Rli'Cdb ■?). 

7) Uncaria hirsuta Havil. 

^ 55: r/tij (7)^i.® (ilAllfe ~ 0f Hfe ^ M L, 
^X:X, 7feW'^^v\ mmmmximu-fx 
asm^tTv^^. 

MX, fi 1.5-4.8 mm, ^(7)|S®TffiR:^nl5(77 
tKiotoTv^^. $ij(7)^-v(7)fe^fl5^^i|>ff 
ffi L 72§1555* ^{i 10-24 mm. fiJfiA. 

^ . |ij I 

40°-70°(7)^Jt'e^i2^< . 

momjJXHMxAp^ii^'^xmMM. mo 
Rfl5iiii(7)ii^(±lM^if]li'eab-?). 

'#1, yx^hx, )?$Jil.3-4.5 

jamXMlXitLM^U U 

oXim }±M o^BBX ^ ^ *9, l%V' 
^coRlicoRllt: 

mMmmaxtmx, 

immx^x. fzfzL, m^ommm^mit 
^mUi^o^x iiUOhfix. 

8) Uncaria wangii How 

ij o^m {iitufe - ^life ^ M L, 

^ffiSp|52 ■?) 

MX, |^{i 1.5-4.8 mm, S(77|t®fffiR^tl50 
mt^t'DXOU. 

ffl L72pl55t^ {i 10-24 mm. ^0(^7^ 

^ ^ g 11 -e ^ . f ij {i #f ^ T f^ ^ 12 4 0 ° - 

70° onm.xmx^i. 


jam. 
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Ijg-^jf, If ^{il.5-5.8 

jum, ^f^itl±4.l ^ 

mm^wmm\^(D^mm hn^. m& 
^(Dmw\Hmi>^immm 

fzfzL, 

9) Uncaria scandens (Sm.) Hutch. 

W^X, 

M'^smLx 

\/^X. ^It^'^XMX, 1.5-4.6 mm, 

't:'<Z)^^ (i 10-24 mm. M 

(iA < m^m < 

X^^. ^lJ(it4^Tl^^i250°-70°cO^^'e^ 

]?$(±2.0-7.5 

jum, 4.3 jumXiWXitLM^\ U 

^(Di^isjj(7)i^iit2{i;isM 

L, mm^x i> 

m^htix. mmiHm^xmtximmti^i 


immx^x. fzfzL, 

<7)^12 ^ h flX . 

2. HPLC/^°^“> (Fig. 4) 

9 ft^^#44^7) HPLC ^fif ^ff o 7^:14:^, 

1^4"'tLc7)4444^ ^ - > 

'^7f‘Xfz. U. rhynchophylla, U. sinensis, U. 
macrophylla ^lOV^T ^ 24 |i-^ L'CV^/S 

(#1^14 1997, Sakakibaraetal. 1998, WiK 
^ 1998), ^'la U. wangii ^‘'a tr^tt 6 flO 
HPLC7^°^">^Fig. 4^24^L/2. X(D^XU. 
scandens b U. wangii ^ X X/J^X 

fz. t fzWim^Xlt^Z'^r L ^ BalticMtr 
^ ^ ^7) ^ 4) o fz U. wangii ~ U. scandens 

b U. hirsuta ^4^^•o7*27^°^“iy^7J^LTV^ 
X X b:b^hBPLC^MffXX ^9 >4 

t^X'^X. ^, X 

ov^Tii, 54sta^4’7:'4)•?). 

r/mmmit, 'im(Dmm\H^bim-^iL 

fz (Iil956, 'irn^U^m^^^Um^k^PJr, 4^ 
ilf4^l^flt/§F9S4T 1978, 

»^if9=£FJfli 1994, fpf4 ^ 1994, if fb 1995). 

#ft^7)44s XX x&iimmmxfr^Lfz 

(Table 3). 

9 Sl^ft^ 1 X U. wangii b U. scandens Ji 

afi^441^/Tt, f/. 

wangii, U. scandens, U. hirsuta (O 3 
Xii, ({^1956, 



Fig. 4. HPLC profiles of alkaloids compositions in six species of Uncaria. 
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Table 3. Key to nine species of Uncaria based on morphological and anatomical characters of stem and hooks 


1. Stems winged .. U. lancifolia 

1. Stems not winged 

2. Pith central part destroyed (hollow) . U. macrophylla 

2. Pith central part not destroyed 

3. Stipules persistent, entire. U. sinensis 

3. Stipules deciduous, rarely persistent, bilobed 

4. Stems and hooks glabrous . U. rhynchophylla 

4. Stems and hooks pilose 

5. Epidermis one layered, cuticular surface toothed 

6. Sclerenchymatous cells present in cortex . U. sessilifructus 

6. Sclerenchymatous cells absent in cortex. U. laevigata 

5. Epidermis one to multiple layered, cuticular surface smooth 

6. Stems and hooks hirsute . U. hirsuta 

6. Stems and hooks pubescent. U. wangii, U. scandens 


1978), U. wangii h U. scandens U. 

hirsuta ^ -5) 'll <h "CIKSO $ ^ 

I'CdZ'T L ^ E^iJ -e ^ ^ V ^ ^ ^ ^ o 

fz. (1995) {i, U. scandens 

U. hirsuta <h ESO "C ^ L T V^ -S. "^fz, 

U. hirsuta (2 ^ 

pJr, 1978), 

^, U. hirsuta<D^-^W\d)^i^ 

HPLC ^ 

fztzL, 

BOt?' ^ t^.'h^-ofz U. wangii t. U. scandens 
HPLC 55*11 io V^T ^ L 

fz (Fig. 4). 2:c7)2@(20V^T{iIWIfIL LT 
^ ^ (Ridsdale 1978), 55*iM^6'0^ 
tfz, 

(2 |X BO'C ^ ^ ^ (79 ^ ab o /l: U. wangii 

— U. scandens t. U. hirsuta (i, HPLC “ 
1/ (2 io "C (i ^ (2 |x) BO "25 ^ 7*2 '2. }z.iT' ^ 

HPLC (7)55^|f(79^Mt4^^'^ $ tlT'i (Fig. 4). 

IS m 

9 @ Uncaria rhynchophylla, 
U. sinensis, U. macrophylla, U. sessilifructus, U. 


laevigata, U. lancifolia, U. hirsuta, U. wangii, U. 
scandens (i, fMltW t HPLC 

L/2. 7*27*2 L, U. wangii b U. scandens 

^ tzi^f 

HPLC ^ ^ EBO $ ^ o . U hirsuta t U. 

wangii — U. scandens ltjf^W,fz L 

^ 0J5H 12 E BO 7: ^ ^ (79 ^ ^ O /2 

HPLC/^°5^ “ >'C|XB0 $ tlfz. 

l2ioV^Tli, HFLCff 

itM. pp. 670-681. 

1995. ipn 

p. 225. 

pjf 1978. ^ 2 #. 

tt, :lkM. pp. 271-279. 

m # m, m ^ ® 

#,A 1995. 

M in, 

^ iZMM) ^ 2 #. 41:bE^A¥, 

4kB, pp. 955-1002. 
1989. 

^^^S.^^1989. pp. 56, 
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